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Kari L. Lavalli  
 
Behavior, Neurobiology, and Behavioral 
Ecology occupied a full day of talks and 
opened with a keynote address by Dr. Jelle 
Atema of Boston University’s Marine 
Program.  Jelle, who was one of the original 
attendees at the first ICWL, reminded the 
audience that, when considering the biology 
of any animal, it is important to understand 
its sensory systems and the environment in 
which those sensory systems must operate.  
As lobsters are aquatic animals, primarily 
active during dusk to dawn where vision will 
play less of a role, understanding how their 
senses of smell and taste work is critical to 
understanding their behavior. He presented 
a historical review of the work on the tuning 
properties of both “taste” (mouthparts and 
walking legs) and “smell” (antennules) of the 
American lobster Homarus americanus.  He 
then reviewed work on odor plumes because 
the way odor disperses in the marine 
environment is important for understanding 
how the lobster may or may not detect 
chemical signals that would lead to changes 
in their behavior.  This is not easy by any 
means because visualizing odor dispersal in 
nature is extremely complicated. Thus, 
experimenters should be cognizant of the 
environment in which they “test” for 
behavior, the odor signals that are present in 
those environments, and the possible 
dispersal of those odor signals, before trying 
to explain why a lobster behaved in the 
manner observed.   
 
 
Jelle Atema demonstrates the lobster claw flute. 
(photo: RW). 
 
Following the keynote address, the first 
session focused on Behavior and 
Neurobiology.  Chuck Derby (Georgia State 
University, USA) contrasted the 
chemoreceptor proteins making up receptors 
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in vertebrates and invertebrates, and then 
described how chemoreception in 
crustaceans is broken into olfaction and 
distributed chemoreception, each of which is 
mediated by specific sensory sensilla, and 
each of these sensilla are tuned differently. 
Both olfactory and distributed 
chemoreception sensilla detect amino acids, 
amines, nucleotides and other chemicals in 
food; however, only olfactory sensilla are 
tuned to signals important for conspecific 
signaling (mating, alarm cues, aggregation, 
aggression, etc.).  This difference appears to 
be the result of antennules (the olfactory 
organ) having many more ionotropic 
glutamate receptors (IRs) than the walking 
legs.  Robert Major (University of Aukland, 
New Zealand) presented laboratory work on 
how New Zealand scampi, Metanephrops 
challengeri, respond to different bait odors 
and odor regimes (laminar vs turbulent 
flow).  Conclusions from these studies 
suggest that scampi are highly efficient at 
locating odor sources in turbulent flow, that 
they prefer oily fish, and that amino acid 
profiles are more important for search 
behavior than concentrations.  Erica Ross 
(University of Florida, Gainesville, USA) 
examined the effects of extreme 
environmental events that alter salinity 
levels, temperature, and/or pH on “typical” 
Caribbean spiny lobster Panulirus argus 
aggregation behavior.  In experiments 
contrasting normal seawater conditions with 
high salinity, high pH, or high temperature, 
spiny lobsters decreased their sheltering 
behavior with healthy conspecifics, did not 
significantly avoid lobsters infected with 
PaV-1, and did not avoid competitors.  She 
proposed that the altered behavior may be 
due to changes in the chemoreception 
abilities of lobsters exposed to extreme 
environmental conditions.  
 
Following the focus on chemoreceptive 
abilities of lobsters, the session shifted to an 
understanding of movement patterns of 
lobsters.  A number of talks focused on the 
use of ultrasonic telemetry to track the 
movements of lobsters.  David Diaz 
(Instituto Español de Oceanografia,, Spain) 
presented acoustic tagging data on the 
elusive Mediterranean slipper lobster, 
Scyllarides latus. His goal was to try to tease 
apart why these lobsters disappear from 
monitoring studies in winter months.  The 
data obtained indicated that rather than 
moving into deeper waters during winter 
months, slipper lobsters remained in their 
home range, but moved deeper into cave 
shelters, perhaps in an effort to exploit the 
higher temperatures within these caves. They 
then reduced activity patterns to a torpor-like 
state.  He suggested that incorporating caves 
into management areas and protected areas 
is important for conserving the species.  
Steve Jury (Saint Joseph’s College, USA) 
argued that accelerometers, if properly 
calibrated via laboratory studies on 
individual species, could be used to 
simultaneously capture both the timing of 
activity (percent of time active during day 
and night periods) and intensity of activity 
(distance travelled).  He then demonstrated 
with the American lobster how one could use 
accelerometers and video data to calibrate 
accelerometer data and then used this 
calibration to determine activity patterns and 
distance moved of lobsters in the field. Data 
recovered with this technique corresponded 
well with other published methods.  Acoustic 
tags with passive telemetry receivers set out 
in a variety of grids (tracking and emigration) 
were used by Rodney Bertelsen (Florida Fish 
and Wildlife Conservation Commission, 
USA) to investigate the movement patterns 
and sheltering preferences of various life-
stages of Caribbean spiny lobsters. Juveniles 
VOLUME THIRTY          DECEMBER 2017                  NUMBER TWO 
 
 
The Lobster Newsletter                     Volume 30, Number 2                                                December 2017 
 6 
tended to have short-distance movements 
around their dens, with only a few 
individuals changing their locations and 
denning areas.  In contrast, while adults had 
clear activity and movement patterns, as well 
as homing ability back to dens inhabited the 
previous day, they also changed shelters 
frequently and therefore had much more 
random movements, which contrasted with 
sub-adults that seemed to be more 
unidirectional in their movement patterns.  
Finally, berried females conducted multi-day 
reproductive movements to deeper waters to 
release eggs and then returned to their dens.  
Ehud Spanier (University of Haifa, Israel) 
closed the session presenting the first known 
stranding data on slipper lobsters, Scyllarides 
latus, and suggested that such strandings are 
 
  
 
Ehud Spanier dismantles his dinner.(photo: RW) 
 
rare as they require a severe storm event that 
occurs during the onshore movement of 
slipper lobsters when their ability to cling to 
inshore, complex habit is reduced. 
 
The Behavioral Ecology session continued 
the focus on lobster movements, then shifted 
to substrate choices and predation risks.  Eric 
Bjorkstedt (NOAA Southwest Fisheries 
Science Center, USA) opened the session by 
examining how an individual based model of 
Homarus americanus movement, tied to 
bathymetry and bottom temperature, could 
be used to infer the movements of two 
ovigerous female lobsters that had 
previously been fitted with archival tags for 
~ 10 months during egg brooding.  The 
model generated thousands of potential 
paths that were ranked by how well a 
particular path followed the tagged lobster’s 
daily depth and temperature exposure and 
therefore, under the proper circumstances, 
could be useful in inferring movements of 
marine organisms without having to track 
each individual.  Patricia Hanley (University 
of New Brunswick, Canada) used this 
individual based model, combined with 
archival depth/temperature tags placed on 
two ovigerous Americanlobsters, to predict 
the rules that influence lobster movements. 
The model closely followed the actual 
movement data and demonstrated that 
female lobsters move to deeper waters when 
shallow waters begin to cool during 
brooding, most likely to increase growing 
degree days.  Josh Carloni (New Hampshire 
Department of Fish and Game and 
University of New Hampshire, USA) 
presented data showing that American 
lobsters, like spiny lobsters, appear to move 
to new locations right before their eggs hatch. 
In the case of American lobsters, they move 
to deeper water, where the prevailing 
currents are also a bit stronger, presumably 
so their larvae are released in an area that 
facilitates dispersal and survival. Martial 
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Laurans  (IFEMER, France) used traditional 
tag/recapture methods to demonstrate that 
once Homarus gammarus reach sexual 
maturity, they are capable of some very long 
migrations along the coast of France. 
Interestingly, like many American lobsters 
that have been tracked in waters off New 
England, USA, most of them move in the 
same direction as the dominant prevailing 
currents (west in France, south in NE). Jason 
Goldstein  (Wells National Estuarine 
Research Reserve, USA) used traditional 
mark-recapture methods as well as 
temperature and depth data loggers placed 
on animals in the field and activity loggers 
placed on laboratory specimens in running 
wheels to demonstrate that slipper lobsters, 
Scyllarides latus, increase their expression of 
daily activity patterns and movements in 
response to increases in thermal gradients. 
These movements may result in lobsters 
leaving inshore regions for more stable, 
cooler temperatures in deeper waters during 
the hot summer months. 
 
While adult American lobsters are capable of 
moving long distances to their preferred 
habitats, juvenile lobsters do not have this 
luxury and, despite preferences for settling in 
cobble, it is relatively sparse in some areas 
compared to sand and mud. Kristin Dinning 
(University of New Brunswick, Canada) 
presented data suggesting that even though 
the density of juvenile lobsters is generally 
lower on sand/mud bottom, these habitats 
should not be ignored in estimating 
populations of juvenile lobsters because 
those substrates are often the dominant 
habitat in some areas.  Hence, when 
determining benthic recruitment, large 
densities of YOY on sparse cobble habitat 
may be equivalent to small densities of YOY 
on extensive mud/sand flats.  Furthermore, 
density of juveniles on mud/sand increased 
at night and also was higher in the summer 
than in the fall, reflecting both diel and 
seasonal behavioral changes.  
 
The final session focused on predation and 
social behavior.  Graham Sherwood (Gulf of 
Maine Research Institute, USA) presented 
two mesocosm studies examining how 
lobsters alter shelter use when predators are 
present.  One of these studies was in a large 
lobster pound where Atlantic cod Gadus 
morhua were introduced; here the cod 
influenced the amount of time sheltering, as 
well as the percent of time spent foraging. In 
a smaller mesocosm study, both cod and sea 
raven Hemitripterus americanus increased the 
amount of time spent sheltering, but striped 
bass Morone saxatilis did not have an effect on 
lobster behavior.  This suggests that 
responses to predators might be more 
dependent on the predator’s feeding 
modality rather than by its mere presence.  
Marissa McMahon (Northeastern 
University, USA) examined how range 
expansion in predators may have profound 
effects on lobsters, given that exposure 
history may be required for appropriate 
behavioral responses in the presence of 
predators.  She exposed three sets of lobsters 
(Massachusetts, mid-coast Maine, downeast 
Maine) to black sea bass (Centropristis striata); 
two of these sets of lobsters had prior 
experience with the predatory fish while one 
has not had much opportunity to interact 
with them. Both Massachusett and mid-coast 
Maine lobsters significantly increased shelter 
usage, decreased foraging trips, and 
decreased prey handling time in response to 
the presence of black sea bass, but downeast 
Maine lobsters did not.  This study suggests 
that as predators begin moving due to 
warming waters, lack of familiarity with such 
predators may significantly impact lobster 
populations.  Andrew Allyn (Gulf of Maine 
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Research Institute, USA) expanded on 
shifting predator distributions by modeling 
expected predator shifts for predators 
ranging from traditional groundfish to mid-
Atlantic elasmobranchs.  Such shifts could 
have important implications for how natural 
mortality is calculated in stock assessment 
models.  Kaitlyn Lowder (University of 
California – San Diego, USA) added an 
additional wrinkle by presenting a study on 
various regions of the exoskeleton (dorsal 
carapace, rostral horn, antenna base) of the 
California spiny lobster P. interruptus that 
provided baseline data on microstructure, 
composition, and hardness.  She then 
subjected lobsters to low pH conditions that 
were either stable, or fluctuated greatly, or 
had low amounts of fluctuation.  Her 
preliminary data suggested that conditions of 
fluctuating but low pH would result in a 
weakening of these regions of the carapace 
and thus would affect the lobster’s ability to 
withstand attacks from predators.    
 
The final two talks concerned the Caribbean 
spiny lobster.  Michael Childress (Clemson 
University, USA) presented data showing 
that conspecific attraction has declined in 
Florida Bay.  Laboratory studies suggested 
that this was not due to changes in aggression 
levels, frequency of den sharing, or substrate 
type.  Field studies suggested that substrate 
composition was more important than 
shelter or conspecific density and that den 
fidelity played a strong role rather than a 
preference for sheltering with conspecifics.  
Thus, while conspecific attraction might be 
declining, other factors, especially den 
fidelity, may cause lobsters to aggregate at 
typical frequencies seen over the past several 
decades.  Enrique Lozano-Álvarez 
(Universidad Nacional Autónoma de 
México, Mexico) presented data looking at 
the nutritional consequences of coral reef 
degradation on two species of spiny lobster:  
one an obligate reef dweller, P. gutatus, and 
the other a habitat generalist, P. argus.  In 
comparisons between two reefs, one 
degraded and one architecturally complex, 
lobster blood refractive indices, 
hepatosomatic indices, and weight/CL ratio 
did not differ for the reef obligate, but stable 
isotope values (d13C and d15N) did. The 
obligate reef dweller incorporated more high 
value foods in the degraded reef than in the 
complex reef, likely to compensate for the 
degradation.   In contrast, for the habitat 
generalist species, none of the variables 
differed between the reefs, which is likely a 
result of greater foraging distances.   
 
Experimental lobsters. (Photo: RW) 
 
What are the next questions? While many of the 
presentations investigated why and when 
lobsters move, this is an area that deserves 
more attention. We need to know more about 
the environmental cues that lobsters can 
detect and how they respond to them. We 
have a fairly good understanding of this for 
temperature, but this knowledge is only 
based on studies with mature lobsters and 
not juveniles or reproductive females. 
Moreover, we know little about the ability to 
sense changes in water depth or magnetic 
fields, both of which could clearly play an 
important role in movements.  We also need 
to have a better of understanding of how 
lobsters respond to predators – those with 
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which they are familiar and those that they 
have never seen before – so that we can better 
predict the impacts that range expansion of 
predators will have on lobster populations.  
Finally, understanding how habitat 
degradation might affect different lobster 
species is important as it may have 
consequences for lobster foraging behavior 
that could also affect movement patterns and 
dispersal patterns. 
 
What do policy makers need to know? First, 
despite all we know about various lobster 
species, we still have a difficult time 
assessing their abundance, in part, because 
they are so mobile. If we can’t track changes 
in the population, we cannot adequately 
manage lobster fisheries. And, in some cases, 
we may make unsupported assumptions 
about how we should monitor abundance, as 
illustrated by Dinning and Rochette with the 
American lobster. Studies such as theirs need 
to be integrated into existing monitoring 
programs. Moreover, population trends will 
be strongly influenced by behavioral 
responses to climate change, as illustrated by 
Ross and Behringer with the Caribbean spiny 
lobster suggesting that alterations in pH and 
salinity may have impacts for the proper 
functioning of chemoreceptors that are so 
important in lobster behavior. From another 
perspective, McMahan and Grabowski 
suggested that naïve lobsters may not 
identify or properly respond to novel 
predators extending their range as the oceans 
warm. Therefore, policy makers need to 
understand that climate change could lead to 
dramatic alterations in the distribution and 
behavior of lobsters which, in turn, could 
have serious socioeconomic repercussions. 
Finally, the best way for policy makers to 
make sure that our fisheries remain 
sustainable is to provide the support 
necessary to do the science required to 
inform the people who manage the fisheries. 
Importantly, this includes training the future 
scientists who will need to carry on this work. 
 
Kari Lavalli 
Division of Natural Sciences & Mathematics 
Boston University 
871 Commonwealth Avenue 
Boston, MA  02215 USA 
email:  klavalli@yahoo.com or klavalli@bu.edu 
 
Win Watson, III 
University of New Hampshire 
46 College Road 
Durham, NH, USA 
Email:  win@unh.edu 
 
ICWL Session: Diseases & 
Parasites  
 
Session chairs: Grant Stentiford, Donald 
Behringer and Charlotte Eve Davies 
 
This year, the diseases and parasites session 
had 22 presentations in total (17 talks and 5 
posters). Although we had a nice diversity of 
presentations representing pathogens and 
lobsters from around the world, it was not 
surprising, considering the location of this 
11th ICWL, that Epizootic Shell Disease 
(ESD) dominated.  
 
We kicked off the week with Joseph Kunkel 
of the University of New England, USA, 
who introduced us to new analyses for 
carapace structure, synthesis and 
development throughout the moult cycle, 
demonstrating how fundamental studies 
will continue to play a key role in 
deciphering ESD in the American lobster 
Homarus americanus. Britnee Barris from 
Virginia Institute of Marine Science (VIMS), 
USA,  continued the theme of ESD 
